A role for extracellular signal-regulated kinases 1 and 2 in the maintenance of persistent mechanical hyperalgesia in ovariectomized mice.
Mitogen-activated protein kinases (MAPKs) are important signaling factors in many cellular processes including cell proliferation and survival during development and synaptic plasticity induced by acute nociception in the adult. There is extensive evidence for the involvement of members of the MAPK family, the extracellular signal-regulated kinases 1 and 2 (ERKs 1/2), in the development of acute inflammatory somatic and visceral pain, but their role in the maintenance of chronic pain states is unknown. We have previously shown that ovariectomy of adult mice (OVX) generates a persistent and estrogen-dependent abdominal hyperalgesic state that lasts for several months and is not related to a persistent nociceptive afferent input. Here we have used OVX mice to study a possible role of ERK 1/2 in the spinal processing of this form of chronic abdominal hyperalgesia. Eight weeks after OVX the mice showed a robust abdominal hyperalgesia and a significant increase in the activation of ERK1/2 in the lumbosacral spinal cord. This enhanced activation was not seen in control and sham-operated mice or in regions of the cord other than lumbosacral in OVX mice. Also, the increased activation of ERK 1/2 observed in OVX mice matched the time course of the hyperalgesic state as no activation was observed at week 1 after OVX when the hyperalgesic state had not yet developed. Administration of slow-release pellets containing 17β-estradiol at week 5 post OVX reversed both the development of the hyperalgesia and the enhanced activation of ERK 1/2, suggesting that this activation, like the hyperalgesic state, was estrogen-dependent. Intrathecal injections of the ERK 1/2 inhibitor U0126 successfully rescued the mice from the abdominal hyperalgesia for up to 24 h after the injection and also reversed the enhanced expression of ERK 1/2. Our study shows, for the first time, activation of ERK 1/2 in the spinal cord matching the time course of an estrogen-dependent chronic hyperalgesic state.